Objective:
INTRODUCTION
In the development cycle of a manufactured product, the validation phase solution is a fundamental step. It is essential to verify that the performance specifications conform to specifications, using tests during the design phase. The designer is primarily interested in the product behavior and in manufacturing environment (manufacturing conditions trade, etc.) constraints, as a direct impact on its characteristics or final performance. For the user, the concern is whether the product is able to fulfill its mission in the operating environment (scenarios use, climatic conditions, etc.) [1 -5] .
The maintenance optimization in the context of sustainable development is to find a balance between preventive and corrective maintenance while meeting the goals and standards of production and operation. We must then determine the moments of optimal maintenance and actions to maximize the decision criterion for monitoring equipment and degradation. This decision criterion is based on both the maintenance cost and the availability or safety [1 -5] . Fig. (1) is an illustration of the effects of maintenance frequency on the costs or corrective maintenance or preventive maintenance following a meeting of the heads of production units or operations at "Denitex Sebdou Manufacturing". The Maintenance department has committed a responsibility of equipment degradation, the need for high availability and facilities for better optimization of equipment reliability. With the growing complexity of industrial equipments, optimal performance can only be guaranteed with an appropriated maintenance policy and a platform of maintenance has been developed. It is based on a reliability equipments analysis in order to model and simulate the dynamic behavior of these equipments. The results of the simulation allow the maintenance manager to choose the best policy to deploy with regard to availability and cost criterions describing the process and methodology that have been used to set up the platform. We shall illustrate its use based on case studies. Then, we will conclude with the necessity of the integration of uncertainty that affects parameters of reliability laws when modeling failures, (Fig. 1). 
Establishment of the OMF Tool
The maintenance optimization based on reliability can only be considered by the implementation of the developed tool "MBF" or "RCM" (Reliability Centered Maintenance) [3 -6] . This implementation is done by a group project, in which different actors are involved (maintenance, production, operation, security, etc ...), which involves the following four steps:
• 1 rs Step: Identification of all equipments that affect production (workshop) in their nomenclature. Then we made the selection of strategic equipment using the "ABC" method.
• 2 nd step: Functional analysis of selected equipment. Analysis «AMDEC" (Analysis of Failure Mode Effect and their criticality), establishing sheets for each critical equipment and validation of leaves "AMDEC" by the project group.
• 3 rd stage: Establishment of the maintenance plan and its validation by the project group.
• 4 th stage: Optimization of feedback, which is the most important phase of the implementation of the "MBF", introducing the indirect maintenance costs..
The objective of the "MBF" is the reduction of these costs incurred by downtime due to failures while controlling direct maintenance costs [3 -6] . A maintenance policy is defined by a set of actions performed and ordered according to a certain strategy of future development. As a part of this research, we develop a reliability approach based on the analysis of the equipment maintenability to define correctly preventive maintenance actions and to undertaken best indice of quality. Such reliability analyses have been discussed in the scientific literature [5 -8] . 
APPLICATION
In most cases, a manufacturing company with production process does not have the same stress reliability that other companies may have [6 -9] . The security of our project is not taken in the first place, but a techno-economic optimum dependability of the production tool that is sought with maximum reliability. Dependability is the ability of an entity to satisfy one or more functions required under given conditions. It is generally characterized by parameters: ReliabilityAvailability-Maintainability and Safety (FMDS).
Faced with the real system, actors maintenance and reliability engineers must share their knowledge for equipment covered by the study. We must be able to determine the machines or parts of critical equipment, for which an improvement in the availability and a maintenance costs reduction have a significant effect on the company. This requires the establishment of needs a hierarchy, as well as functional analysis to highlight the most important gaps for equipments studied. The approach involved initially is decomposition into different sites (production workshops, and operating workshop) followed with an inventory of all equipments. The concept of human-machine cooperation is born after the advent of decision support tools as an assistant to a human decision maker and therefore the possibility shares tasks between them [6 -8] . In these circumstances, the group uses MBF tool to get advice and a making decision. He leads the group in its approach to problem solving and bring it to discover the solution itself, therefore, it has the advantage of reducing costs maintenance. The AMDEC study is mainly used to optimize indirect costs Fig. (1) . Indeed, is an intelligent diagnosis method to extent its predictions in a number of weaknesses, defects, abnormalities and failures at all the elements that contribute to making a product (5M). Influencing factors are internal or external, which have the effect of acting directly on the system reliability. This influence can be positive, causing reductions in the failures number, or contrary, have negative effects on reliability. The applied model is widely used and can combine a large amount of factors. To meet our need for modeling failure rate, we must take into account a limited number of factors, including the selection is made according to three criteria, ( 2) shows the overall schematics for any intervention by maintenance optimization, starting with the choice of strategic equipment (1 st step) to the critical element. The (3 rd step) is to choose the type of analysis, in our case it is the analysis of feedback, and the (4 th step) is the evaluation of the results found by reliability tools.
The Principle of Manufacturing Division
The recent problem that arises is how to divide all the equipment at more detailed levels to reach the one which we want to study, (Figs. 3, 4 and 5) . The selection of critical equipment is achieved by using the method of "ABC" as a criterion in determining the number of failures in equipment. The "AMDEC" tool is used to finalize the determination of the critical elements.
The first division will be followed by a second leading down to the level of critical equipment to isolate him [7 -11] . The Boiler workshop includes:
Four boilers connected in parallel and fed to the steam system, each boiler is equipped with two multi-stage pumps connected in parallel. Three thermal fluid boilers equipped with three pumps of oil circulation. These compressors are connected in parallel and supplying the compressed air system that operates the equipment production.
System Analysis
Initially we will decompose functionally a steam boiler.
Decomposition of the Water Supply System Alimentation
For this method "AMDEC" [10 -12] , a creative thinking is based on functional decomposition of the system into simple elements down to the level of the most basic components. AMDEC is a method that is essentially based on data functional treatment. Each subset has the functional relationships of its most basic organs, (Fig. 6) . 
Material Classification
The classification is mainly used as a basis for establishing a preventive maintenance program and to measure the effects of this maintenance.
Classification Criteria
There are two possible criteria for classification consisting of practice which does not treat the material on a level playing field, but according to specific criteria [7 -11] .
a-Working conditions.
The material can be classified into two categories:
Material in high demand, it is the case of equipment operating in continuous mode (3x8). Material moderately requested is for operate intermittently case. b-Equipment status.
The criterion of this classification is to compare the condition of equipment with operational needs: It means that equipment can be used to perform certain operations although his general condition is degraded compared to new equipment.
Collection Data
To establish good reliability study, it is advantageous to raise the number of failures of each organ from the historical record of each equipment (2009-2010).
DATA ANALYSIS
For equipment consisting of a large number of bodies, the "MTBF" equipment has a meaning at the availability of equipment [12, 13, 15] .. The "MTBF" equipment depends on the knowledge of the reliability of its components, which allows engineer to define a maintenance policy. Reliability should be determined for each component constituting the entire equipment. The exploitation of historical data should consider the following criteria:
The number of facilities studied their working conditions and the respective time use. The number of installed equipment components. The time of operation of each component relative to the running time of the equipment. The maintenance policy applied to these facilities (Corrective Maintenance, Maintenance Condition, Monitoring Systematic).
In the case of multiple devices installed, it would logically verify that the conditions of use and time of solicitation are identical. It is essential to analyze the causes of failures occurring for each member and ensure that the study population is homogeneous. We must look if it is a fortuitous failure (i.e. life), a failure due to aging, deterioration due to moisture of equipment, improper repair or incorrect installation.
The data are collected from historical records of workshop boiler which is the production goal and therefore there is the main product goal . 
Equipment Classification
Using the model "or Pareto ABC" we can determine the key parameters involved in evaluating the degradation of sensitive equipment and requiring optimization of the production line or exploitation, (Tables 1 and 2 ). This analysis method of critical equipment is used to select the type of maintenance required. This selection of maintenance is a major advantage for optimizing the use and operation of equipment, and shall be applied to manufacturing company, in particular, to improve the costs of maintenance and operation. Total number 84 Result: The organ with the highest criticality frequency is the ball bearing.
ABC Method
The ABC method classifies degradation priority of the equipment, Fig. (7) [10 -12] . Fig. (7) . ABC model of equipment damaged.
The "ABC" model allowed us to classify boiler equipment into three categories (A, B and C). Class "A" represents a subset of special monitoring and class "B" and "C" represent subsets of specific monitoring. The reliability analysis of this equipment will allow us to secure the type of maintenance
ANALYSIS OF ALIMENTATION PUMP
The "AMDEC" pump analysis is used to determine the critical organ of equipment, Table 3 . This table shows the well criticality index of body pump, which allows the maintenance department to determine priorities action to reduce the number of failures and increase the time of the equipment operation. The same method is used to analyze the compressor, ( Table 4) . 
Determination of the Reliability Parameters of the Selected Body

Case of the Alimentation Pump Bearing
The calculation of the reliability parameters depends primarily on the estimated distribution function which is defined by the equation (1).
(1)
Preparation of Historical Data
Plotting points (ti, fi) is clear on the role of "Weibull" or "Alain plait". From the data we obtained two lines "D1" and "D2" that represent two different sample sizes. As the time difference between life sufficiently large ranges seven "t7" and eight "t8", so we see a change in the law of life "t" (from β1 = 1.2; η1 = 580heures to β2 = 1.5, η2 = 2500heures).
This study gives two different straight lines with different distributions of functions, see equation (1) and (Table 5 ). Table 5 allows determining the cumulative function and the reliability of the Weibull model is considered an adaptive model for variable damage over time. Tables (5 and 6) show the estimated functions and theoretical cumulative function and reliability function are determined by the Weibull function in these two parameters. This analysis shows the adaptation of the Weibull law, see Fig. (8) . As depicted in the graph of "Weibull", several segments with different values of "β" must lead a choice on the quality of organs and their diagnosis [12, 14 -16] . Indeed, this hypothesis is true in our case, in practice it was found that the phenomenon is due to the change of bearings, as using two different brands. The problem added the deformation of the structure, which leads to a problem of bearings quality, so there is a mixture of laws "Weibull" [12, 13] . The model takes into account overall proportions of each part, see the equations (2), (3), (4), (5), (6) and (7) . The determination of the reliability of the population is given by the final equation (7) and treated part of equations (2), (3), (4), (5) and (6). In conclusion, the study of the ball bearing from the boiler feed pump confirms the establishment of positive reliability from (REX). This reliability is of great importance for optimizing boiler operation and, is the driving force for the factory, floor spinning and weaving at the complex.
Historical Resultat Analysis
Here attached is the summary table and comparison of results determined by calculation using the reliability law.
Application of Correlation Tests
The test of "Kolmogorov Smirnov" is checked at any point, we can conclude that the theoretical law coincides with that drawn from the sample. A risk (5%) between the two laws is shown as shown in Table 5 . The D 11 value (0.05) = 0.391 is taken from the digital table "Kolmogorov Smirnov" [1, 2, 5] The calculation of the MTBF is as follows:
(8)
"x1" and "x2" are identified in numerical "Alain plait" table. The life value is (72.6) days or (3 months and a half) for a regime of 16heures operation per day and twenty two working days per month. In Fig. (8) we notice that the test for "Kolmogorov Smirnov" is checked, and the figures (Fth and Fest) are much closed and are in accordance with each other. 
